The present investigation was carried out at the experimental farm of Malawi Agricultural Research Station, El-Minia Governorate, Egypt during 2009/2010 and 2010/2011 seasons to investigate the effect of sowing dates (15 th October, 30 th October and 15 th November) and phosphorus fertilizer (0, 15 and 30) kg P2O5 /fed on root rot disease incidence, yield and its quality of three sugar beet varieties i.e. Farida, Kawemira and Montibianco. A split-split plot design with three replications was used, sowing dates were allocated in the main plots, phosphorus fertilizer was assigned in the sub plots while, sugar beet varieties were distributed in the sub-sub plots.
INTRODUCTION
Planting date is considered among the most important for all field crops generally, and sugar beet specially. It has an active role for growth, yield and root quality of sugar beet plants. The suitable date for sugar beet planting mainly depends on many factors such as the previous crop, weathering conditions, controlling conditions with sugar factories and cultivated cultivar. Under the environmental conditions of Egypt , there is a general agreement that early planting of sugar beet ( September -October) produced the highest sucrose percentage as well as root and sugar yields per unit area (Helal, Samia et. al., 2008 ,Yousef and Abdel-Mottaleb, 2009 , El-Hosary et. a.l, 2010 and Enan et al., 2011 . Other study found that the planting in September gave the highest root diameter, root length, and weight and also technological characters TSS %, sucrose %, purity %, Na, sugar extractable and extractability percentages Naghizadeh et. al., 2013 . Banding phosphorus fertilizer results in more efficient uptake of this essential nutrient as a result, it is sometimes recommended that phosphorus application rate be decreased by 30 to 50 percent compared to broadcast rates when fertilizer is banded, Mesbah et. al.,2012 . On the other hand, under study, El-Essawy (1996) showed that root, top and sugar yields and quality of sugar beet plants increased with the combination of 30 kg P 2 O 5 + 24 kg K 2 O/fed. Ibrahim, 1998 applied 0 and 15 kg P 2 O 5 /fed and 0, 24 and 48 kg K 2 O/fed. He found that 15 kg P 2 O 5 + 48 kg K 2 O/fed gave significantly the maximum values of root length, diameter, fresh weight/plant, root and sugar yields while sucrose and purity percentages were significantly decreased. Jaszczolt, 1998 showed that phosphorus fertilizer amounts (400-640 kg/ha) did not significantly affect the crop yield, sugar yield or sugar content of beet. Kurakov et al. 1998 found that doubling or tribling the PK rate only increased root yield by 5-15% and did not increase sugar yield.
The technological quality of the roots was best with the lowest PK rate or with increased P or K rates. Root sugar content was highest with increased K and sugar output was greatest (15. 63-15. 69%) with increased P or K. Odrekhovskii et al. (1998) reported that increasing P 2 O 5 + K 2 O fertilizer rates from 50 up to 200 kg /fed gave root yield 39. 4 tons/fed. Sugar yield was highest with 100 kg P 2 O 5 + 100 kg K 2 O/ha. Higher fertilizer rates reduced the technological quality of the roots. Applying P fertilizer in addition to the 3 gal A-1 10-34-0 as either broadcast P fertilizer or additional amounts of 10-34-0 has never increased sugarbeet root yields above those achieved with 3 gals A-1 10-34-0 alone.
Under Egyptian conditions, sugar beet (Beta vulgaris L.) is susceptible to several foliar and soil borne diseases which are responsible for a considerable losses in the root yield and sugar content (Abada, 1994 and El-Mansoub etal 2010) Among the most important diseases affecting sugarbeet production are damping off and root rot caused by several pathogens i.e. Rhizoctonia solani, Macrophomina phaseolina, Sclerotioum rolfsii and Fusarium spp. (El-Kholi, 2000 and Husseien, Manal 2005) . Yields can be reduced up to 10 tons per acre and sugar beet quality can be greatly affected (Abada, 1994) . Root rot causal pathogens is a difficult disease to manage since the fungal propagules in soil and crop residues can survive for several years on the infected plants that considered as the secondary source of inoculum (Khalifa et al., 2007) .
Agricultural practices i.e. phosphorus fertilization and sowing dates may be useful in controlling root rot disease. Also, sugar-beet varieties with good resistance to the disease should be considered one of the applicable methods in controlling root rot disease in the fields with a chronic history of the disease inoculum (El-Fiki et al., 2004 and Poindexter, 2012) . Resistant sugar beet cultivars have been introduced to reduce disease occurrence Sugar beet seeds sown in Egypt are imported and hence beet varieties should be evaluated under the Egyptian conditions to select the best varieties in respect to yield and quality traits. Aly (2006) found that Marathon variety had almost the best values of root length, diameter and root fresh weight, as well as root and sugar yields/fed.
On the other hand, Kawimera variety was the highest one in sucrose%, extractable sugar and extractability percentages. Mohamed, Hanan (2008 and Enan et al (2009) found that sugar beet varieties differed significantly in all studied traits except TSS% in both seasons. Sugar yield in the 1 st season Farida variety gave a significant increase for sugar yield, juice quality (TSS, sucrose and purity% ).While it recorded the lowest values of impurities (Na, K and N%). Abd El-Aal et al., (2010) revealed that significant variation in yield productivity and root quality among sugar beet varieties. Kawemira and Gloria varieties gave the highest sugar yield followed by Nejma, on the other hand Lola exhibited the lowest sugar yield. Oscar poly, Carola, Raspoly, Kawemera and Mont Bianko were more response to added nitrogen fertilizer. Mohamed et al. (2012) cleared that The differences between sugar beet varieties were significantly in root dimension, root, and sugar yields/fed sucrose% and α-amino N. The present investigation aimed to find out the relative effect of three sowing dates and phosphorus fertilizer on root rot disease incidence, yield and its quality of three sugar beet varieties.
MATERIALS AND METHODS
Two field experiments were conducted the experimental farm of Malawi Agricultural Research Station, El-Minia. Governorate, Egypt during 2009/2010 and 2010/2011 seasons to study the performance of three sugar beet varieties (Farida, Kawemira and Montibianco) to phosphorus fertilizer application (0,15 and 30kg/fed) under three sowing dates (15 th October, 30 th October and 15 th November ). The field soil was naturally heavily infested with root rot causal pathogens. A split-split plot design with three replications in the two seasons. Whereas sowing dates were allocated in the main plots, phosphorus fertilizer was assigned in the sub plots and sugar beet varieties were allocated in the sub-sub plot. Plot area was 12 m 2 including five rows of 60-cm width and 4-m long. Thinning was done after 45 days from planting to obtain one plant/hill (35000 plans/fed.). Phosphorus fertilizer was added during seed bed preparation, in the form of calcium superphosphate (15.5% P 2 O 5 ), while potassium fertilization was applied at the rate of 48 kg K 2 O/fed, as potassium sulphate (48% K 2 O) in the two equal doses the first at seed bed preparation and the second after thinning. Nitrogen fertilizer was applied in the form of ammonium sulphate (20.5% N) in four equal doses, the first was applied after thinning and the others were applied at 2-weeks interval. Sugar beet was planted at distance of 20 cm in both seasons .Other agricultural practices were applied as recommended for growing sugar beet.
Physical and chemical properties of the experimental soil site are presented in Table ( 1) that carried out according to Page (1982) .
At harvest, the three guarded central rows of each plot were harvested to estimate the following traits from random five plants: 1-Growth traits: 1.1. Root length (cm). 1.2. Root fresh weight (g/plant) 2-Sugar beet yields (ton/ fed):
The above mentioned was calculated by using a bulk sample which included all sugar beet plants of the three central rows of each plot (7.2 m 2 ) 2.1. Root yield (ton/fed). 2.2. Sugar yield (ton/fed) was calculated using the following equation: Sugar yield (ton/fed) = Root yield X sugar extraction %.
2.3.Top yield (ton/fed)

3-Quality traits:
Juice quality and some technological parameters were determined using an automatic French system (HYCEL). 3.1.Sucrose percentage (Pol. %) was polarimetrically determined on a lead acetate extract of fresh macerated root according to the method of Le-Docte (1927) . 3.2. Impurities (K, Na and -amino nitrogen) were determined in the digested extract of root dry matter as follows: 3.2.1 Sodium and Potassium percentages were determined using the Flame photometer according to A.O.A.C (2005) . 3.2.2. -amino nitrogen was determined (Hydrindnation method) according to Carruthers et al (1962) . Purity, sugar lost in molasses and extractable sugar (rendement or recovery) percentages were calculated according to the following formulas: -Purity % = 99.36 -14.27 (V1 + V2 + V3)/ V4 (Devillers, 1988) . -Sugar lost in molasses (SLM%) = 0.14 (V1 + V2) + 0.25 (V3) + 0.50 (Devillers, 1988 ). -Sugar extraction % = pol% -SLM% -0.6 (Dexter, et al., 1967) . -Extractability % = Sugar extraction/ pol% Where: V 1 = Sodium, V 2 = Potassium, V 3 = -amino nitrogen, V 4 =Pol % Root rot infection and its severity using the scale devised by Engelkes and Windels,1996 was estimated after harvest according to the 0-7 grades as follows: 0= no visible lesions. 1= arrested lesions at point of inoculation.
2= less than 5% shallow, dry rot canker. 3= 5 to 24% deep, dry rot canker. 4= 25 to 49% extensive rot. 5= 50 to 89% rot extensive into interior root. 6= 90 to less than 100%, most dead foliage. 7= 100% dead plants
The collected data were statistically analyzed according to Snedecor and Cochran (1981) . treatment means were compared using L.S.D at 5% level of probability.
RESULTS AND DISCUSSION
A-Growth characters and root rot disease control :
The tabulated results in Tables (2 & 3) indicated that sowing date had a significant effect on root length (cm) in both growing seasons 2009/2010 and 2010/2011, respectively. and root fresh weight in the second season only. It could be noticed that, Planting sugar beet plants in 15 th October scored the least percentage of root rot disease incidence and highest values of root dimensions, root length and root fresh weight in the two seasons (8.24%, 37.07 cm and 763.6 gm/plant ) and (9.15%, 34.95 cm and 787.0 gm) respectively. The increment of growth attributes gained by early sowing date may be due to developing dimensions by increasing division or elongation of cells and also photosynthesis process (Naghizadeh et. al. 2013) he reported that root dimensions of sugar beet increased gradually as the early sowing date (September). Also, planting sugar beet plants in 15 th October recorded the least percentage of root rot disease incidence. Sowing date play an important role for decreasing soil borne diseases. These results are in agreement with Khalifa, 1997 . Phosphorus fertilizer levels (15 and 30kg/fed) had significant effect reducing the incidence of root rot disease and on root length (cm) in both growing seasons as well as root fresh weight only in the second season. High level of phosphorus fertilizer (30 kg P 2 O 5 ) significantly decreased root rot incidence and increased root length and root fresh weight in both seasons analysis, these results are in harmony with that obtained by El-Essawy (1996) . Improvement in sugar beet root rot disease control was affected by 15 and 30kg/fed of phosphorus fertilizer especially at the high level (30 kg P2O5). Phosphorus is one of the vital elements required for crop growth and controlling several soil borne diseases (Khalifa et. al., 2010) . These results are in agreement with Khalifa, 1997 , Mahmoud, et. al., 2008 and Khalifa et. al., 2010 . Concerning the evaluated sugar beet varieties ,data in Tables (2 & 3) indicated that varieties of sugar beet had a significant effect on decreasing root rot incidence root length and fresh weight of sugar beet varieties in the two growing seasons 2009/2010 and 2010/2011, respectively. It could be noticed that Kawimera variety was the best one in this regard in the two growing seasons. This result might be due to the action of gene make-up, which plays an important role in plant structure and morphology. These findings are in the same line with that reported by Mohamed, Hanan (2008) . The resistance to root rot infection might be chemical in nature, this opinion was supported with El-Fiki et. al. (2004) .
B-Productivity traits :
Data in Tables (4 & 5) clarified that sowing date of sugar beet had a significant effect on top, root and sugar yields of sugar beet in the two growing seasons 2009/2010 and 2010/2011, respectively. It could be noticed from two seasons early sowing date (15 th October) of sugar beet increased top and root yields by (10.38 and 31.18 ton, respectively) in the first season, meanwhile, the latest sowing date (15 th November) recorded the highest sugar yield in the first season only 3.115 ton/fed. On the other hand, early sowing date (15 th October) increased all parameters i.e. top, root and sugar yields of sugar beet (10.21, 29.78 and 2.613 ton/fed, respectively) in the second one. This results might be due to the increase in root dimension as well as quality parameters of sugar beet with the early sowing date. Similar results were obtained by El-Hosary et. al 2010 , Enan et. al. 2011 and Naghizadeh et. al. 2013 . Concerning the evaluated phosphorus fertilizer, data presented in Tables (4 & 5) revealed the phosphorus fertilizer had a significant effect on top, and root yields in the second season and top yield only in the first one however soil application of 30 kg P 2 O 5 /fed gave the highest value of top and root yields of sugar beet by (10.51 and 31.06 ton/fed, respectively) at the first season. However, gave the highest value of top, root and sugar (10.34, 30.21 and 2.608 ton/fed, respectively) compared to the check with no P fertilizer application. There was no difference in sugar yield among treatments with 0-15-30 applied at various rates at the two tested seasons. These results are in harmony with those obtained by. Sims 2004 and Mesbah et. al., 2012 . Regard for the evaluated sugar beet varieties, data in Tables (4 & 5) indicated that the studied varieties of sugar beet revealed differed significantly effect on top, root and sugar yields in the two tested seasons. Kawemira variety scored the highest value (9.98 , 29.66 ton/fed) of top and root yields in the first season as well as ( 9.81 and 28.33 ton/fed) in the second one, while the difference between Kawemira and Montbianco varieties was insignificant for sugar yield in the first season and the difference in this trait among the examined varieties was insignificant in the second season. Similar results were obtained by Mohamed, Hanan (2008) . A significant interaction was found between sowing date and phosphorus fertilizer (AB) with regard to top yield in both seasons in addition to root yield in the second one only (Tables 4 & 5 ). The highest value (10.48 and 10.30 tons/fed) of top yield in the first and second season respectively were obtained by sowing date at 15 th October and soil application of 15 kg P 2 O 5 /fed. Also a significant interaction between sowing date and sugar beet varieties (AC) of top, root and sugar yields in both seasons with some exception. In general, it can be concluded from the results that Montbianco variety with early sowing date (15 th October) scored the highest value of top, root and sugar yields, could be recommended for maximizing sugar beet productivity .
C-Quality parameters.
Results in Tables (6-11) indicated that sowing date of sugar beet had a significant effect on Na %, K% and alpha amino N %, as well as sucrose %, sex % ( sugar extraction %) and purity % in addition to SLM % and extractability % in the two growing seasons except extractability % only in the second season. It could be noticed from two seasons analysis that planting sugar beet in 15 th October increased all quality traits except purity % was increased by planting sugar beet in 15 th November. These findings are in agreement with that reported by Naghizadeh et. al. 2013 , P fertilizer levels had significant effect on all juice quality traits in both seasons, except extractability % in the second season. High level of phosphorus fertilizer (30kg P 2 O 5 ) Significantly increased all juice quality traits in both seasons analysis, except purity % was decreased by 6.22 % and 6.47 % in first and second seasons respectively compared with control ( 0 kg P 2 O 5 /fed) these results are in harmony with that obtained by El-Essawy, 1996. Sugar beet varieties had significant effect on all juice quality traits in both seasons, except extractability % in the second season. Kawemira variety scored the highest value of all juice quality traits in both seasons, except purity %, while the difference between Kawemira and Farida sugar beet varieties was insignificant for sugar extraction % in the second season.
A significant interaction was found between sowing date and phosphorus fertilizer (AB) with regard to all quality traits in both seasons except k %, sex % , SLM % and extractability % in the second season only, (Tables 6 -11 ). It could be noticed from two seasons analysis that planting sugar beet in 15 th November and soil application of 30 kg P 2 O 5 /fed increased all quality traits except impurities , SLM,sucrose and sex percentage were increased by planting sugar beet in 15 th october. Also a significant interaction between sowing date and sugar beet varieties (AC) of all quality traits in both seasons with some exception i.e K and SLM percentage only in the second season , it can be noticed from two seasons analysis that Montbianco variety with early sowing date (15 th October) scored the highest value of juice quality traits except purity % ,these results are in harmony with that obtained by Enan et. al. 2011 . Asignificant interaction between phosphorus fertilizer and sugar beet varieties (BC) as well as interaction between sowing dates , phosphorus fertilizer and sugar beet varieties (ABC) of all quality traits in both seasons with some exception only in the second season. 
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